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(54) FOCUS SERVO CIRCUIT 

(57) Abstract: 

PURPOSE: To eliminate the influence of the variation of 
projected light and dust, etc., on a disk, and to 
improve the reliability of servo control by inhibiting 
focus servo control when a sum signal level is below a 
threshold set from the average value of the sum signal 
level. 

CONSTITUTION: The header part of a rotating optical 
disk 6 is detected periodically by a header part 
detection circuit 25 on the basis of the level change of 
a sum signal Y inputted there, and this detection output 
is digital- converted by an A/D converter 26, and is 
inputted to a control part 24. The control part 24 
measures the sum signal plural times at different timing 
by a signal related to this header part, and each time, 
it compares the sizes of the measured sum signal level 
and the threshold set from the average value of the sum 
signal level of plural times by the control part 24 with 
each other, and decides whether the variation of the sum 
signal level is temporary or not. Accordingly, 
out-of-focus servo due to the fall of the intensity of 
reflected light caused by the temporary change of the 
reflectivity of a disk and the intensity of emitted 



light of a diode or the dust or a flaw on the disk is 
never detected. 
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[»fff»#G>ttB] 

2 ] * * a» fe ©sit****-*-*** 

#■7* jxffrb (DKfltyttf L ft v vRffiuife^T B98B 

ft u^Wdg^Jv ^xmrnZtZfe-fZ^ k . ffl^L 
fpfa^-o u^ouas MiaEiftt « T fc * K , j£ j& & 

SiflUKDU^/uSrJHJHW^ae^-s^ai:. »*Lfcfn 
WflrOU-OufcJtR-r^SfBUKSrttS-f-a^ai:, $'J£ 

Lfcft«*ou^/utiifreiaifftfrH:tS!^s¥afc, m 
EW^TisffffiLft^^ic^^Tmisg^ffl^^byb 

f#^<ou^/u£ifc|!^r^£'>ft< 1 1, lo(D0r^ft£I3: 

*at, *«jftt»^#iww»fpt«ijt-r4*afc4r« 



(2) M?5-8 9 4 9 2 
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£r4#{8: £ i" 5 7 * - * * 

affE^s/^Wt^aUTt^A^^SrWWrrS^ai:, 

WE^*^ffi*»a LTV faff ^co u-<;i/£r 

»J£ Lft V * J; 9 J-fflF* ITfc £ - £ k "T 3 ^ * - 

[«wo»*iftawi 

[0 0 0 1] 
20 [0 0 0 2] 

- 9 5 J: <9 HI«5 £ b tt S #7* >< ^ * 6 tc SSt $ *t 

[0 0 0 3] 4»W***l»9OW*H:r>'^10.11 

A^Sixrt^So r>'Xll^ffl*iiSlttrv^ , i2<oftA 
^5g^-12b JfctttOJIErv^M^ttiniA^a^iab t-A^J 

a?ttTt^o ji»ir^i2at5/io*r^i3<ottj*fc5 

9» *fcfP«*Yjiu^U=i^U-^15^A**iXT 
^5, u^ay/^- ^IS^A^^ixfcfDft^-Ycou 
^0 ^/ua* Sip u-</u®Girt 7 * - * ^ #^Mx 

[0 0 0 4] ftlcc<O7^-*^*-3K0B©Wif^«rK 
>X2lcJ: 9 5pfr3fel-ft 9. ^-7$ 7-3 «riiofc 
50 So ^Lr^-r^^^ 6X-SSttfcU— !F#<BRJfjtel* 
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3 

y ^ K 'J * /H^ >X 8 «r»o T 4 #fi]#&*n^ 9 ±\Z 

<03lfc3gff«-X«:ffiau *fc*D*r>^13lir^ 
10.11 0«-tB*<0*pfcSftff*YSrffl*-t"S. 

[0005] z.tih<Dmm^xRrjmn^Y\t^mi 

KA*£*U Bfe**14tt, %fr<<^2 6<OR#f*SEfbX 
Sft*-r-<<, SI««-X4rfdfS*Y-Cl»»UTjEJafkb^: 70 

[Eissie^iSorr^^iyicA^^ix, Tv^nte^s^ 

[0 0 0 6] fpft ^-YcDU^yl^ l/^/Uny^ 

;U3>'/^-i5't5ti7t-*^t"#*Hl(tfSD £rtti 

/Mi, itr^*? 6 i:Ml/yX4 t OPflOE«SEfb^ 
StLTia9(a) . (b) l^tftK^fcU ^«6^EJBIj5* 
& I- 1 h ft o TUft X com/E l^/MSIEX ttft 
WZmizSMttiizmimL* fnff^YOttJEt^/ufcfciftjft 

[0 0 0 7] 

[0 0 0 8] jfex-r^^A^ORW^sft^ttlB 40 
— ^H«:*fefflT-t 574—*^*— 3jf0KSrfiflt-*--5 



l*M5p5-8 9 4 9 2 

[0 0 0 9] 

[BW*r«ft-*-3fc»*>*a] 

[0 0 10] SB2«W(w«57*-*^-9— 7J?IhIBIL 
L J: 6 m^rco u^uSrfflSi- 5 3^a 

KSJt Ufc*«)^j«j»*r»-<# fflW»fP«*ih-*-* *a 

[0011] *3*Wtc«S7^-*^*"-af?iaKtt, 
fP»»OU^</i/SrJifflWt^aj^i"S#ai:, SJ^Lfcft 

w^io^/uirttitiii-^iBiitta^s^at, n« 

Lfcfd«»ou^fcTOEHa[i:«:Jt«-r**ai:, St 

SfltsrK^-rs^ai:* »j£ufcft»^u^/mt5/ 
am-t-a^a*, x^-r ^^±icaitbfc*<o*j»*«r 

#-<#WW»ff«r»±-*-5*a4: i"< 

[0 0 12] *4J8Wi:ffi67t-*^t-*@»M:, 

*f^f ^ ^ ^tS^ie^aito T $:I5S L r *> S ^ 2/ 
y»SrttmL-C^S^S^fcWBf-r<5^a4:, fnff^-o 
^^SrfflftiaJBse-rs^ai:, ftW^u^yuSrajse 
r5^-r5^^*rSejEi-S*at*«*., ^y^»S:«k 

[0013] 
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5 

*^jS*»S»JW»i^*:»Ji:-rs. ^tvUJ: 9, fnff^- 

^h,*r«ffiLfct\, 
[0 0 14]g2^T'lt 3fe-7:-<^^A»5>WSW5feS: 

fpff ^-^ ^-<^^1SaiHlffi'J^^ 0 8HJ£ Lfcfd«*§-<z> u 

<j^TiHfB*K^-t-So m^Ltzmm ^-(ou^utmm 

^-o u-</u t M^ft <b £ Jfclfc L , fpff ^(Du^/uzmfc 
<fc 5 l-««S<oy-r>'*»J»-t-5 0 ffl'J^Lfcfeff ^cou 

10 0 16] »4JgWCtt, Jfe^W^^^feORW-jteSr 
Srftffl-LTl ftft^-OU^uSraj^S^-f 
[0 0 17] 

^Ht*>3 0 3feaR-efcSfi»Jx.tf L — If y-f K 
1 OU— IfjtttCi 1x^X2, ^-7^7-3Mit^ 

6o^®fwJSSt$H^ J: 5l:4oTfc^ Mi/y 

5*ir y y 5^28 lc J: <9 %rf<<*9 6(7) h ^ y ^SrfllWf-f 
<5 *fSj Mf£®j ojfig f c & o T ^ -5 . 
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6 

[0 0 18] %zf4*9 6fcS8t*j|xT*7 !f -f 6T 
EJf L fc \s— tf AcDRfrbt lift* u 4 £i§ o T^- 
7S^-3TEJtLfca, s/yyK!l^n/yX8fca 

[0019] r^xiocottj*tt— ^wsuhijsgc 

^130-BIA*iH^-13a KA*S;h/0*<5„ T>^11<Q 

[0020] mhT^7nBLX*muT'^7\$<Dmtifr& 

£*LT:fci9. Ufa ^Xtefnft^-YfcJ: DiE^fb^tv, 

SWi ^LX, — 2S*rSc3e*-&S'<<ffi*a 
it^«««r"rslfttB}i«leIB16^A*Stt, 

[0 0 2 1] Bfj|5fPft^-Y(iT n >'< 

U 30»e>4SMWa524(^*.b*L-c^So ^Acfnff^Y 
It, *7-f^^6 0«SBR»<P7 Kt^^SrEftLT 
*5^y^«B*ttfflt-S^y^»lftffllHll&25^A**ix 
T*s!K *0»BtllAtt7tB ^/f^^/ua^-^ 
26^A#$ixTl*5. 7tn^/7^^^3^-^26 

30 Wa^^A^jSixTV^, 

[0022] miaisfeff»2o^a*f*7^~*^3i7- 

»*X* llx^y^SW 2 ^^L-CIEWilHlK27-A*^ix 
|gtt[Hj^27(tA^$tLfc7^-^^^^-ff .^-x* ^rti 
*MLT, ift5Ly L cft^-$:mfB«^UVX4 4:^:7 f ^^^ 

■fr**ir y tv^28—^^T^-5 0 

[0 0 2 3] »(C»H8M(C«S7*-*^1^-#|hIK 
©ttf^«r, eJW«B24<O»JWrtSS:^-ria2c0 7n— 
- hi: >t>(-^i-5 0 u-if^^-- Kl ^UlStLfc 

3$riii§Lfc^, *AU'>'X4(c:J:0ft3e:*tfC, IbICs 

LTV ^5*^^ x ^ 6 TSJt Lfc l'-** #0>Rlf 3fctt-> 

y > Ky */uu>'X8S:aoT4»W3fcijijai»9ji«rsi 

lfl*BS*Lfc«, y^^{ft[Hj5E§GC1,6C2 *«-53'J(c^LT 
il!Bftr^12&t5ao#r^13tc*/rA*Six« 0 
[0 0 2 4] WShTls-?\l\±T V^IO, 11 (D«-ffl*co|| 

fc^nfff-x^tti^L; mwr^\3itr^zf)o f u <o 

50 #ffi^<7)fnfc5fDff^Y*ffi*-t--5 0 w*i&*)«»«-X 
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RtfftW ^Yf4j&Stg£14,20 ^CA^Stit, P»« 
3§14,20 tt*f f -r^^6 0*R»**ft:XHtu«-1fjfeO 

Hff ^X SrfPfS*YTBft» LT lEjfiffc Lfc7 

7— ft*X' , X" £-/±};>7-r£o tv?*—**^? — 

[0 0 2 5] ^LTIOTy/ilOffi^^T^faX- /o 

^X4**Wi^r|pl(rgHl!iSl3:T, ffflw^-r-f * * 6 ±K 

l»»«20*>bffi*Sttfc7^"-*^3iv«-««-X* 
fi^>T2y^SW2 fe^L-CSM)!ileIK27— A^SlxT. 

[0 0 2 6] ^-y^ffittffllEl^Sra:. ^rixKAASix*: 20 

to ?/*r*s& >y<>^srt— ^26^^.T7*^^yu«iftL 
fc(t«-«r»J»ai24^A*-r-5o i»JWW24ttw^y^Jf|J 

9 y^jco#31fl<^^y yfflSr^T-fSjfe^-f 6 £30 

oomte/^-cHes^fca-frtt:, 4. 2^ y wmmmc 

>f S ^^fn«^YOU^<^S:ai£L(S2)ia^L&i^ 

*ywe«i-s. 50 

[0 0 2 7] «V*T»JWSR24«;iJ:0, gEl-SHELT^* 

-tH^«^.tfl/4 CQ«»**i:r!BlHfilS:K^-#-5(S 

3) 0 IrcV^TSIsIBcoSfffcJilPfS^U^/uSraSltLCS 

4) . »I^Ufcft«*<OU^u^»iHtt^**/hH:ei- 
5(S5) Q c ;-C7t- ^tJ^KX^-T, i^Sffll 
^L^cfDff ^U^/^gfflL^^ftcOl/4 £JLb"C*> 

12, \&Wm^h<n? * — *=c-=7--\tFrX' fcjfcCT 
:7* — #S:fT5 (S6) 0 fK^T*— tfftflsj&Si&SI 40 
■C* A^SrffiBf L (S7) , -y— ^Ebtf^^ t ipj^r-f- 

[0 0 2 8] £C>5T\ 6«cr^«ft#L-C 

M#0>3fe3i^riM£TLTfiiff *YOU^</U^(ST't"5. 
^* > 9 [U B M»J5t Lfcftff ^-O u^/u^S 1 ggiS«T 
"CfcS4r*]WfLfc»£i4, fnff 1^/1^1000 ©SB 
££L(S8h lOElgiijffl^Lfcftffl^u^uirajiH 50 



fii¥5-8 9 4 9 2 

H^Lt^»2HlttSr*/hM:|8-rs(S9)o lOEIBKiH 

^LfcfDff^-O U"</^sjg2Htt[a±-C*><5i:*J»rLfc 

[0 0 2 9] L*»U »2«limTTfc5i*]BrLfc» 
(S9) , ffit NT fnff fl-O u-cyucol 1 EI g Ojffi|£«r IT 
(S10) , IIIUB^ajSUfcfiift »^u^i/i»iHiti: 
«L^»3Hffl[4:S:*/Mt«'L(S11) , »3«ffi£U:-C 

3*14, Ktc3ft»*©u^uol2lHlBcoafJ^*rLr (S12) 

ir 4 Hfit£ U (S13) % §4 ■ttK±-C* 5 

[0 0 3 0] Lj&»5Ktft8&fc LTiMHffKT-CfcSi: 
Lfc»^f4 v »J»W24j&»fe <fc 19 *>f -y^SW 

f^4:»ihfS-(S14) . HPt>«3e-f6*^^V^«r»^L 

^■O u^nnfiTI- J: 5 t <D t li^:^ <!: L X 7 1 - * ^ 
+-^*L*rttW-rsci: lefts. 
[0 0 3 1 ] ^E:U"C7rf~*^*»-^ftfPSr*Jl:bfc 

If*, JB5fe4r^jJi-r-S(S15) o m^X. h7 
j/^*r^-fe^UTV^^5**4:'*iJBrL(S16) , h?y 
*«rr*-fe*UTi^5»'&tt* *U»ffi24j&»& ©««-(£ J; 

m^-ft^X* ^LT=Jrt y y^28^aS»Sr»Jhb 
"Ch^y^7 r ^-fe^Sr«Uh-t"5(S17)o Z<D£o\zh? 

v % y - r - 9 <offi?r$ * WiWilL &m&-f 3 . 

[0 0 3 2] Z<D£ 9(- h 7 y #<DT?1zx$:m±Lti 

7 y ^ ftl:S^t^t h 7 y ^ 4:7^ t ^tSU^lc," 7 
^~*^*-^ix^iSiaUT«»fbfc h7 y ^»^« 

tH^^c/^ t tit ^yx 4 ^ ^ 6*>7S? 

>X4^>^|ii^£-rs o — ^SlfcWWf-f-Si <S7h 7 
>f — ^7 * -y- — zKifc W h 7 jx ^ £ T ^ ir ^ "TS ^»f^ 

[0 0 3 3] ftis, u— tf^-T K 1 <D&mit<D%:& 

ft* $ aftLfc»^tt*n«cj6i:Tftfs*Ywu-</^s^ 

[0 0 34] ;(Di9i:iT, Sft6^>T ^^^T'fDff 
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—mW&mxhZfr&frZmWXZZ, *:<Dtz&>, jfe 

*r 4 * * frb <DR $ttfc<Dft&m& KT L T -7 * — # * 
[0 0 3 5] ^fiSWX'ttai^LfcftlfS^-OU^ 

*SfiKB«-0tt:SIS 1 , »2, S3, *4 0#fiBtt«r3?L^ 

*9tt«)"«l*.tf1/2 fefflMKC:. 1/3 *r»2BMtfc % 1/ 
4 S:»3Hti:, 1/5 «r»4HIB^II|gJfc(a^flHr:3SSL 
•X t> <fc 1/ \ * fcffl^ Lfcfiiff u-</u^Kfg^±(- *> 

(Mil* 8 EI) <0»SS*l^-5*>, J: t)ja*Ot<Z)35»ibBg 

i — If ^-f K l omW*<7>*SU£*S2Efb Lfc»£\ 

^Tt>, ^^iJr^co^fs^u^uiciSDfcglfacolS^ 

[0 0 3 6] »^»2«W«C1«S7^~*^*— rffEK 
— hfc4rtt-KW-t-s 0 u— f?-V^^- Kl frhlty* J 

tip ft y 5 * -c^ftfmia 2 ti&p/j u fc»(^ £ m 

St'fcSo ST, S»J»fi|J24(rJ: fl*^*** 6A>e><OR 
ft* *s ffffi L T t l ^ # <Df P ft ^ Y to l"</ls £• 9t~? WL 

[0 0 3 7] »l^TIBIW«B24tt^ix^a5^Hig-t-Sf»* 
ftfS ^Y<Di^/u£J^tfj(c$J^5^-< 5 > 
^£ra£^L (S22) , ^^co^-r * v^Tfriff *§-Yco u^< 
^4r»I^L(S23) , BI^Lfci^^y fciKigl 1 *. fifr* 
T. .MWft24(^J; 19 % RtwfflseLTi^ftfS^-wu^/u 

o^iStt^fe*3fe^J:6«*ou^/uoa[S:»a[u, fit 

i^^^otic 5feiwaij^LT^^^ii?fe(ciiii-r^ff 

%-<0\s^;U<Dm*toWLXmm%®J£'fZ>(S24) . 
[0 0 3 8] oiD, EUi^-«o< , 5i*^J:S»» 
(7) i^;up(- x ftff#(Oix^</uR(OSFJSfil(ctR»«r»i: 

£ ^ t\cteZ> 0 * LTSfffcftftfS^u^</u«rjH£L(S 
25) , ay^Lfcfpff^^u-</ui:^t/c:Ki[i:*r^;/h 
(S26) 0 ^ ~ T, ^^--^7^-^— ^WtTl* 
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70 

X' lc/pCT^>*--*^^-^^fi 1 9(S27) . 
[0 0 3 9] R^-C7*-*^t-#B^£*T'*>5 

^^^^(S22) , fflsufcftw^u^MSHtt 

«TK& h fclMS 9 HfltO 7 o — 0 L 7 a- — * ^ 

[0 0 4 0] tti^T. JB^Lfcfn«*u^</u4:iafii[tSr 
*/hHs«LT(S26) , a«KT"efc5t*WrLfc»fr 
70 W]WJaJ24*»e>^fffl-Jc:J:i3^-<y^SWi ^rf^iSS-ti: 
T^^-^^m^-ff^-x' MLtT^faX-^ 
7 60fgi!j$r^ih Lt7t- * 7;-^— ^^^Jh-T^ (S29) 

LT^-^<7?te», «*«r*Jh-rs(S30) 0 

[004 1] h7 y^Srr^"fe^LTU^35»«*> 

4:*iJ»rLT(S31), h 7 y * §rT^ir>^ UT^5 t fiJBr 
L/cif^H, »J»8B24^bO«^J: 9<x>r sx^SWz S: 
BBKLTBfelHg20d*6W7*-*^3i7-««-X* 
WLT^f-y y y^28roB»«r«±LT h7ymn 
20 «r»Jh-f* (S32) „ -^(O^, 7* — Tjfftf^^ 

X4^3icr^^^ 6— S^iff£-£T^3£u>-X4CD3liA 
[0 0 4 2] -(O£o\z y?(DT?'te*&m±Ltz 
^ — * ^t-^^:gS LT«Wf Lfc h72/^ »<D*fe 

mds^te{cftoTt>ft*u^X4j6s*7*-f ^^<z>7^r 

*»f^i^K3&>«d**W»rL(S28) , ^FSf A: W*r"f-<5 A: 
7t-*^f-^h7-7^?:7^t^Lt^5^ 

[0 0 4 3] r a**- ^iHlBtcintf. 0 4 
l fc J: 5 (-^*t- J: ^ ff^-co u^cyu p ^ HfS Q Jt 

[0 0 4 4] ft^«3«MfC«S7*--*^*--#|5IB 

l TfDft ^-y sr» 5 * x<om{%\mv& l tzmfcb mmx 

::t»i8MLi S2«^fttL 2 AtfHttQ 
50 ^(BLi ^R^L, *fcH«J:9(SU"<^fflBlCjSS36^'J: 



-6- 



u 

z> ft ^<o u^</u *: mm-r z> it » <d mm t * 5 » 2 si^fa 

L2 «r»i£"t-S 0 

[0 0 4 5] ST, SyfflIg!i24tslJ: «9 -y-T ^^OtfttelS&GCI , 
GC2 \Cffi7£(D<y^ >K£rt3;£MS40) , jfe^*^^ 
& wSMjfedSff it L 4i^fi-C^ v K [zfo -CfciS* \z 
J:a«*<OU^</u«:iBS-t-6(S41). ttv*TW»«S24tt 
^^^^('^ii-t^ff -^-(cj: 9 , fnff ^You^i^ji 

S ^^TlDff^-Ycou^/w^aij^LT^afS^-U'^/u^^ 

— (S43) B 70 

[0 0 4 6]«l^ ft»*CDl>^U^!Sl jfi^fflLi 
J^± (I9 6#eg) ri>5j*>*:¥iI»fL(S44) , JBlJKSfflL 

■y-r^K^^r^^ y ^vhb(S45) , ftw^u^/utss . 

l«J&«Li fiLLUttSJ: 5 lift W ^OU^uSrHtf) 

So 

[0 0 4 7] ^L-Cftfifo^^iljfi^jlLi « 
JiT?*>5i:WBrLfc»*tt(S44) , ^^^V.hLt 

L(S46) , »fflLfcii3telCHje"*-5(S«'OU'<7WS»2 20 
SE^ffiLz £lT^»5^S: 3 WWrr5(S47) . rr"C*2» 

1.GC2 oy>f VK^r^ y N LT(S48) , a§3fcfcBB 
5S+S«*i'^/i'*»2 815£fiL2 WTf-fcSJ: 

So 

[0 0 4 8] ziilzX V) x HftQftia 6 {z^X o tcfn 
a§*«wJ;S«*<DU^</updSBMI[ 
*ix-C/Ui5S|HttQa±^»5j5>Sr*|»fL(S49) , BB«£Jl± 30 
X' fcjCUT^* — **iJ-— stfSrfrS (S50) 0 m^^X? 

, *-#»m^Slt«Wrt-si:^7 t y7 p (S42) fciR 
9 , «l £ L fc ft ft i^a^s ««« T \c ft «b * v m 9 

mm<D -7 xj r> m l ? ^mm-t %<> 

[0 0 4 9] ^LT, -7* — ^ill-iot, 

X''«rK»fLT, T*^~^— * 7<^HMHlS:»JLLT:7 40 
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Kl*cJ:6*OffiSt*r#JhLT^— ^^Eft, ffi 
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^ v^£i£;£-r>5^ CPU 24^ftm^-oa'J^:^6o±fi: 

>W1£? Z\k\zf£Z 0 *ttJ-J:9ftf»«'«rai*-*-S^ 
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*»«r*J»r*-&TV^ 0 
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